Concentrations of signal transduction proteins exercise and insulin responses in rat extensor digitorum longus and soleus muscles.
Differences in the concentrations of signal transduction proteins often alter cellular function and phenotype, as is evident from numerous, heterozygous knockout mouse models for signal transduction proteins. Here, we measured signal transduction proteins involved in the adaptation to exercise and insulin signalling in fast rat extensor digitorum longus (EDL; 3% type I fibres) and the slow soleus muscles (84% type I fibres). The EDL and soleus were excised from four rats, the proteins extracted and subjected to Western blots for various signal transduction proteins. Our results show major differences in signal transduction protein concentrations between EDL and soleus. The EDL to soleus concentration ratios were: Calcineurin: 1.43 +/- 0.10; ERK1: 0.38 +/- 0.18; ERK2: 0.61 +/- 0.16; p38alpha, beta: 1.36 +/- 0.15; p38gamma/ERK6: 0.95 +/- 0.11; PKB/AKT: 1.44 +/- 0.08; p70S6k: 6.86 +/- 3.58; GSK3beta: 0.69 +/- 0.03; myostatin: 1.95 +/- 0.43; NF-kappaB: 0.32 +/- 0.10 (values >1 indicate higher expression in the EDL, and values < 1 indicate higher expression in the soleus). With the exception of p38gamma/ERK6, the concentration of each signal transduction protein was uniformly higher in one muscle than in the other in all four animals. These experiments show that signal transduction protein concentrations vary between fast and slow muscles, presumably reflecting a concentration difference on a fibre level. Proteins that promote particular functions such as growth or slow phenotype are not necessarily higher in muscles with that particular trait (e.g. higher in larger fibres or slow muscle). Interindividual differences in fibre composition might explain variable responses to training and insulin.